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(translation of Abstract) 

(57) [Abstract] 

15 [Object] To provide a fiber bonded ceramic which has high 
strength and fracture resistance and can maintain excellent 
dynamic properties in air at 1,000 °C or higher. 
[Constitution] The fiber bonded ceramic is composed of 
inorganic fibers of Si-M(Ti or Zr) -C-0, an inorganic material 

20 which contains Si-O and dispersed MC with 100 nm or less and 
exists so as to fill interstices between the inorganic fibers, 
and a carbon layer existing as a boundary layer between the 
inorganic fibers and the inorganic material, and the fiber 
bonded ceramic has an inorganic fiber content of at least 80 % 

25 by volume. 

(translation of claims 1 and 2 at lines 1 - 35 in the left column 
of page 1) 

[Scope of Patent Claims] 
30 [Claim 1] A fiber-bonded ceramic composed of 

inorganic fibers containing an amorphous substance 
(a) comprising Si, M, C and O, an assembly (b) of crystalline 
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ultrafine particles of p-SiC, MC and C and amorphous substances 
of Si02 and MO2 (M is Ti or Zr) , or a mixture (c) of the above 
amorphous substance (a) and the above assembly (b) , and 

an inorganic substance containing an amorphous 
5 substance (d) comprising Si and O and optionally comprising M, 
a crystalline substance (e) comprising crystalline Si02 and/or 
MO2, or a mixture (f) of the amorphous substance (d) and the 
crystalline substance (e) , and further containing dispersed 
crystalline ultrafine particles of MC having a particle 

10 diameter of 100 nm or less, the inorganic substance existing 
so as to fill interstices between the inorganic fibers, 

which ceramic is characterized in that the content 
of the inorganic fibers is at least 80 % by volume and that the 
fiber-bonded ceramic has layers with a thickness of 1 to 200nm 

15 comprising amorphous and/or crystalline carbon, as boundary 
layers between the inorganic fibers and the inorganic 
substance . 

[Claim 2] A process for the production of a fiber-bonded 
ceramic, which process comprises hot-pressing a laminate 
20 material of inorganic fibers in an inert gas under a pressure 
of from 50 to 1, 000 kg/cm^ at a temperature of from 1, 550 to 1, 850 
°C, 

wherein the inorganic fibers have an internal layer 
which is composed of an inorganic substance containing an 
25 amorphous substance (a) comprising Si, M, C and O, an assembly 

(b) of crystalline ultrafine particles of p-SiC, MC and C and 
amorphous substances of SiOa and MO2 (M is Ti or Zr) , or a mixture 

(c) of the above amorphous substance (a) and the above assembly 
(b) and a surface layer which is composed of an inorganic 

30 substance containing an amorphous substance (d) comprising Si 
and O and optionally comprising M, a crystalline substance (e) 
comprising crystalline Si02 and/or MO2, or a mixture (f ) of the 
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amorphous substance (d) and the crystalline substance (e) , 

and wherein the surface layer has a thickness T 
(unit: (iJTi) satisfying T = aD (in which a is from 0.023 to 0.053 
and D is a diameter (unit: |am) of the inorganic fiber). 

5 

(translation of [0002] to [0005] at line 43 in the left column 

to line 17 in the right column in page 2) 

[0002] 

[Prior Arts and Problems thereof] JP-A-7-69747 discloses an 
10 inorganic fiber sintered body which is composed of inorganic 
fibers comprising Si, C, Ti or Zr, and O as constituent elements 
and an inorganic substance comprising Si, Ti or Zr and O as 
constituent elements and existing so as to fill interstices 
between the inorganic fibers and has layers with a thickness 
15 of 1 to 200 nm comprising an amorphous carbon and/or a 

crystalline carbon, as boundary layers between the inorganic 
fibers and the inorganic substance. 

[0003] Further, the above publication discloses a process 

for the production of an inorganic fiber sintered body, which 

20 comprises sintering a laminate material of inorganic fibers 
having an internal layer comprising Si, C, Ti or Zr, and O as 
constituent elements and a surface layer comprising Si, Ti or 
Zr, and O as constituent elements by stepwise 
temperature-increasing in an inert gas under a pressure of from 

25 50 to 1,000 kg/cm^. 

[0004] The inorganic fiber sintered body disclosed in the 

above publication has high fracture energy and excellent 
dynamic properties, while it shows plastic deformation 
behaviors at a high temperature of more than 1,300 °C in some 

30 cases. The above inorganic fiber sintered body is hopeful as 
a structural material and the structural material is required 
not to show plastic deformation behaviors even at a high 
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temperature . 



[0005] 



Therefore, it is desired to develop a material which 



retains the high fracture energy and excellent dynamic 
properties of the inorganic fiber sintered body disclosed in 
5 the above publication and at the same time does not show plastic 
deformation behaviors even at an extremely high temperature of 
more than 1,300 °C. 
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(57) [g^] 

ism] m<.>'i^B£RZ>TmU^=S:nkC, 1 0 0 o-c«± 

mm «t)S-&SH25 5 =&S i -M (T i 

X« Z r ) - C - 0 i . «I^H»©r^l?i 

«:5(t«-rSJ:^{C?¥fi-r5. S i -OSr^WOA^o 1 0 
0 n mUTOU C *5^t$( L- fcmWHtV. tffihU^ . 




m^mi] (a) Si. M> CSO'0*^6^C.5.#^^M 

mm. (b) /3-s i c. MCRac(Di^^nmmL^ 
i. s i Os RzmOi mmmtm^om^ (m» 

T i 3l«Z r ^rn^-To ) , ( c ) ±iB ( a ) 

M^M<t±ie (b) <Dm^i^t<Dm^m^^^-r^M^ 

•r-2., (d) S iSO'0> JS^«:J:f)M*^6^c5#^a^« 
i^M. ( e ) mP^moS i RC^/X^MOz *^P>JS 
■SMSSiKJW. XB ( f ) ±ia (d) ©^PSSfJSii 

IB ( e ) ©JSSS!^aiOg-^f!I^^WL, 1 0 0 

mmm tn^hrji*). ±Mzm^mmm<D^mmt)^ soft: 

mtlS<!:©^^)li b-C 1 ~2 0 0 n mCD^SSSD^/ 

xttieB^BK®^^3&> 6 a e*5»^E^ a c i <!: -r 

■C. rtffiJl*! (a) Si. M. CSD>'0*>6^cS#fS« 
fjW. (b) (3-S i C. MCRDfC©Ma®e«SiSiF 
S i O2 RO'M02 (D#B^®^«i(D«-^f* (MiJ 
T i X«Z r ^/T^-r. ) . X« ( c ) ±iB ( a ) ®^^a^ 
mi^tlM (b) 0«^t*i©S^f5*$^-rS5fe^ 
f|!g!et?«tfiE3n. *MJl*s. (d) S iSO'O. tB^ 

{c J: •? M*^6ife ^m^mmm. ( e ) iSa^so s i o 2 

SLi>VX«M02 *^6^C^^H^aM!g5«. X« (f ) ±iB 
(d> ©^^S®!K»Sfi±S (e) ©i|gSlf!^®<t®il^ 

3T (#aMm) !&lT = aD (CCt?, a«0. 023 
~0. 0 5 3©ffiHrt©?^fflrS>«5. DW«i»iSim©a 
S (#{4ain) f^-S. ) *?SS-rS«l«l8«®SB^ 
4. ^T^Stt'!/^'*'. 5 0~ 1 0 0 0 k g/cm'' ©EE;'J 

tk:i550~1850 -coffiHOjaefr* h t/u;^ 

[000 1 ] 

t^SS^tt^Wb. 3 6«: 1 0 0 O'CJiliO^tf'-C*} 

o'-?-©iSffi(cii5-rs, 

[0002] 

[S£*©5?JBRDf-e©»jS] !RFia¥7 - 6 9 7 4 
«{C«. Si, C. T iXitZ r, SD>'0*«RK7C^<t 

^dC^&t^. S i T i X«Z r . S.0'0 «:^^7C^ i 

©^HtJii b-Cl ~2 0 0 nmmp^snRV'XXitl^^u 
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[0 00 3] $/c. ±iai2:$g{C». Si. C. T i X« 
Z r . SDfO^itfiKTcmt-r^rtffiMi. Si. T i X 

ltem©SIH!B»'&. ^tt^;^tf . 50~1000kg/ 

[0004] ±s&'Z:m.vifsm>mmmmmmt. 

3 0 0-C«:ffi^SWST-C»m^fi«JJiP«I%^-rc 
10 ±ga©MtSiiSKt«fefe**K«Ji«!l*i LTWM 

/s: ©-C * «3 . «s«i^{c ttissT-c ^mw^mrjim 

[0 005] S^o-r. ±sB<2r$R©Pa^3tiri.^-5^IK 
^$t4*ffiJ#L-:)o. pJffijK. 1 3 0 0'C=fe®^-5.J;^^c 

[0 006] 

[gis^&)»9i-r«.e^ji5W*©] *^Bj©@wi*. ±t3S 

[0007 ] 2|:^4C J:n«. ( a ) Si. M. CROf 
0*>P>!S:S*aS!^®. <b) 18-S iC. ucmfc 

aym^uW^^n^t. s i 02 sOTviOs (Di^^Bmnm. 

i©m^(* (M«T i X«Z r ^tj^-T. ) . XW ( c ) 
±ie (a) ©^SM^Siite (b) ©«^#i©zi^ 

?r3^a-r.2>J:'5(C??&-rs. (d) S iSCXO. ti^fc 
J: 0 M3!i><=, Jar-Sl^aliMigJH. ( e ) MSM© S i S 
30 C)f/XWM02 *i6*SieB^®«»®. X« (f) ±12 
(d) (DfY¥Bmmmt±Si (e) ®^B^W«!lW<t©?l^ 
1 0 0 nmfe{T©a®©MC*>6 

3 6 (c, ±ia©^issii» i ±f a©^^!BjM i (DWMm 

iL-Cl-200n m©#^g«RC?/X«iteB^«©i^^ 

[0 008] 3 *^B^OC rtMB<t«ffie 
<!:*>6^c5Mamffi-C*-3r. rtM@*s (a) S i. 

40 cmfoifihtsi^mk'mim. (b)/3-sic. 

MCRiy^'C©MSSffiJ»ia^<t. S i 02 RCXMOj © 
t^^miWtOm^W (M«T iX«Z r*^^. ) . 
X« ( c ) ±13 ( a ) ©#SS«JWi±iB ( b ) <m^ 

mmtfi. ( d ) S i RO'O . JS-^tC i »3 M*i 6fe -S^^S 
mum. ( e ) igB^aMCS i O2 &a'/X«M02 

x« < f ) ±tB (d ) oyi^^^m^mt 
±ta (e) (Di^^ummmtcou^ti^iphrji^mmmnn 

50 aD (CC-C. aWO. 023~0. 053©S5ffil*9© 
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50~1000kg/cm' <DII:^lTCC 1 5 5 0--! 8 

5 0 -ccDfiHODiasr* 7 hyux-rsci*!^^^ 

[ 0 0 0 9 } S-r. *^?g©iS^i*ife^M-fe ^=.vi>:^Vi 
oti-rSilB-rS. ifc«IISIiiHI«±gB© (a) . (b) X 
tt (c) -C^figSn-S. (b) {C*jW -5/3-3 i CiM 

MC«Km^<C««JiSt?*.5MC, - . (x«0«±-ri 10 

wmm^mm-^^7tmo:)m'^kt. mn. s i : 3o~ 

6 01ta%. M: 0. 5~3 5fiS%. Sf*L<«l~ 
1 0*S%. C : 2 5~4 Ofia%. 0:0. 0 1~3 

oaa%-c*s. «ft«Sifi«ioffiait:a«-)K«:5~2 

0 Mm"CAS. 

[0010] 3[5:%IS(DliMllg^M-<z9 S 

'ji'T.'pV:. 8 0ft^%JW±. S?SL<(3:8 5~9 1<* 

®S!y*a®®e^*i. 1~2 0 Oum©l5H©il^a 20 

ia^^?t«-r •5. J: ^ ±ia© ( d ) . ( e ) X« 
(f ) ©«ltiW!KJW*i??ffil/rt,>S. Sfti. t^KJ:-? 

[0011] :^^M<Dmi^'^m.^'7 5 i?;^«:*j|,>r 

^in,^i\ommmmm<omm.v:.kt i o o n hiotomc 
1 ~2 0 0 nm<o$m<Di^^»mf/xkm^^o^m. 

5R*t»aL-Cl>€.C<tf4)-5.. mraLfc4#l§2p7 - 6 9 
±iacD (d) ~ (f ) ©M^bi^EpKMC® 

[0012] ±iB©jtetswm«i^^b^i©i^i?cc#a 
(d) ~ (f) (omm^mt^^mmtiim^-itih 

K-fbiJCC^WSn-rti-SMiSg^-r-SCiK: 

[0013] 3fs:^©JiKlie^S!i2^ 5 i';^(C*JW5 
^|E^!g)«4iK:ffa-rSMCi*^^@*i 1 0 0 nmOTi 



#ia¥9 - 5 2 7 7 6 

4 

•r-5.0 */c. ±fa©^^)i». -fb^mti^SffiXttifc^ 

-5. C©^3gJg(*»t«aMI8iHI©F«3gp«:iSi*'-:,r?iie[*s?a 

[0014] «8^^M-fe^ 5 <:7XCCfcWS«ilS%S 
J&msS-rSSTCigCSO^li. jmr. S i : 20~65S 
fi%>M:0. 3~4 0afi%. »SU<»1~15S 
S%. O : 3 0~5 5mS%-eA«D. iS^CCioTttS 

[0015] -3#(C^i%SJ®m«iS^S42-7 5 i/X© 

mmrnu. m^im^m^z -28 964 m^ic 
fBig©:^ft«cse-p-c. ±ie© ( a ) . ( b ) sd^' ( c ) 

*>6«t/!!tS tx^H^mm^. K^bl4#ii»TCC 5 0 0- 

1 6 0 0 •c©ffiH©fiS-caii^-r-2.c iccjr-oTisss-r 

^C<t*s-Ct5. C©jRliaiS^ (M: T i ) ti^SOTS 
1^-5, *S«S^©ffJSI{c-5l,»-C«1tSil©ftiM«^c<. ai 

[0016] ±fe©©{btt#H^r©/ral^Ma«cj:-3-c 

SStSSi^©aM«:Ji$fig5n-5friB© ( d ) . ( e ) X« 
(f ) *»6.iSSjWlt5®ig5S©affiB©/13T (Mm) 
T=aD(CC-C. a»0. 02 3-0. 053© 

®fflrt©^fiir * 9 . D mnum} 

c <!: ^sm-c$> -5, «ffi)i©Jl 3 Jiiai5H«:MS5«:*iI 
®^ S c i «: J: 0 . ^^«©^W**s 8 0 

[0017] a©«i*5T^J:D/h§tii. ^I^iffi^ffi 

sffi?£«2n/cS5m»i»t©rai® 

©faEg«:«^i^R|<!:Ot:©^Ei*i^#T-5C<bCCittO. « 
i|i|S?fD©:^»^a«J#14«:SK»?:R«-r, a©ffl*S0. 0 

5 3j;0Att^<t. mitii^icmmwmmmic^&t^ 
mmm<Dtm%iii^ < or«s*^«^©f*s^w* 
©<ST*fc-te.u. Mmtur. MS®!iSi«i©«!e^« 

s. 

[0018] pfl2©K{btt#Hm©:B:ftFai l/ttt, 
*fiS?«> g5K*'X*3^Cf6.tl*, 
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[0019] :*:^?S(c*5l^-C«. ±SB<DmW^'^^hrj: 

:^'r6^<DEJ3^t5 0-'1000kgr/cm*'C*0. 
ag«l 5 5 O'-l 8 5 0'CcDffiHrS>^o 

[ 0 0 2 0 ] s i . MRz^o^^mr^^wmomm ic 

m^t 1 5 5 0-^1 600 •C<0®HCDSS'C?StB^ff^^"^ 
< i 1 5 5 0 'CWiCO't: V h V' iy :^US.-^^iii^'C 

»SbS>&^:^* < ft -:> TMC l^±(Dl^«e*5it;^: . 

[002 1 ] 

/Co 

♦16 mm. iSS3mm. SS2 1 mmCD— :;^IaI^{tM* 
ffllv ;^/s>raffiSI 1 Omm-C, JIS K7057tc 

mnU^-V^'yV (DSS-500) ^fflC^rSiJSL 3 
/c, tSil>T-«. ifi4mm. i^^Smm. S3 4 0mmCD 
-:^f63m*t^fflt\ igP^-^^M^l 0 mm, TSP^ 
^^jH^ffiSt 3 0m mr tf /c, 

j I s R 1 6 0 T^cVor, s^x^n^y •>^^>t 
;^^ti/c3,#.ffiCf^ilCCj:J3a'J^U/Co ft*$. ^.'^/Sffi 
gtCiS oy^X • v-f :^X0. SmmiUfco 
[0 0 2 2] ^iS^il 1 

m«S 1 0 Mm©^^ ^'Sffiffi (SiSffiS : ^gPWS^^ 

^as) * 1 1 0 0 •C(D^«'^3-e 1 7 ^ra^jn^s&ffiOT ^ 

ii5f4o«E^m«^ff /Co mvmm^c\t a = o . o 2 7 

ffi^T5¥i^$^2 7 0 nm<Oi^—f^mMmi)^'BlSu^nx 

\.>tc. c<Dimmm^-'n\P^^^\^m^fcm^ 1 5 0 /x 

m(Dly-VW&il^0^^mm\^Mk. 9 0x9 0mm 
T;l/:3>^iruTCC5 0 0 k g/cm^ (DI£:^T^C, 

1 7 so'c^-cssL. iHiiasoc mraffi^LTisatiis 

[0 02 3] nhtitcmmm^^^'^ ^ ^:^(Dimm. 
wmo-^mmt 8 9 * /c. mmmw^omw. 
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/cifem. Mta^S^CCtiaSl 0 0 n mfe^TOT i C& 
^<D^f5£*5^a&6n/c. fs/c. ^^H»ft(b»^J^®<b 
(D^ffi^ct3:Wi.^^^j^^®©*t^:^^i^'^*'6n/c. ^ 1 53: 

[0 024] C <DiSI«)e^M-fe "7 S --^ ^ XOIIF^WBt^ 
a»*^10 0MPa. ^ja4.^.fitf?aS«7 8 0MP 
) a. ziPe5ffiSx*;l/=^^-«*^8 80 0 J/m' -Cfto 

/Co m»S^K«:c.^;l'+'--<0fii^i^i6g^'C?S'ffc$n/c 

/c. jirBiM»f^s&o'Mta4,#.ficf^s«. (r^-rn*). 

(DlSffiM^S-fe^ 5 1 4 0 0 'C<D^m*^C:fot:t 

^4,^.fttflSiJOSiJSJg^?:ia2to^-ro 023&>6. C 
omw^^^^'y 5 1 4 0 0 -CO^a^tcteii 

rfeMtt^jf^w/cC^asi^^L/trfeer. 

0 [002 5] itliJW 1 

m«s 1 0 M m<D^ 5 (^li^^^ : ^amjg*^^ 
^ 1 1 5 o-ccD^mcpr2 zmmmmmLx 
jm<DMmmmimfc. mmmm(iCfita = 0 . 0 7 2 tc 

tBST^¥J^$^7 2 0 nmCDi^--/j:^ffill3J>^ffJ^5^'t: 
[0026] C(DigSiffiilS^M-fe7 5 V ^X(DMS®«K» 

co$w^^s7 2ft«%i{S3!?^':>/co fib. mmmixw 

0 eB5acti(c«5KrS l 0 0 nm£tT<OT i CSL^^D^IStJ&^K 

[0027] cowmm^m-^^ ^ v ip:^<om&A^M 

lf5Sffi«7 2 OMP a"C^O. 

$^8 3 0 J/m^ i]g;0^o/c:^5^ 1 4 0 0 "CtCifeC^f ^ 4 
[002 8] J:ht5M2 

Ti-s^:; hy'u:^u&^ 1 9 0 o'Cffcm^Lfc&.mtm^m 
ti/cw«M-^^-fe^ 5 y ^ :^(Dmu4 .^.mf^^mi^ 

^n^ti. 7 6 5MPaR?>'8 7 
20J/m^ ift»r*^/c. SiSMS-T^SR 

Tic^^B^x ^i^^i.^(fC^^mnnjm:iMcbxis 
0. ^/c. m^mmi&m^^&LXi.>i>ctf)^^. ^ 

^t5C<D5aj*«:S^Sr. »fSII?»f^«4 0MPagK 

r*>-c)/co 

50 [0 1 ] a 1 1 xn^btifcwm^^m-^y ^ 
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